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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably supply power to an 
electric unit while a lamp for bicycle is lit. 
SOLUTION: The charging control circuit for bicycle receives 
power from a dynamo 1 and makes lighting control of the 
lamp 4 and charging control to the charging device. The 
charging control circuit has a first switching means 5 which 
is disposed between the dynamo 1 and the lamp 4, a storage | 
battery C3 which is charged by the dynamo 1, a rectifying *U*J 
circuit 2 which is disposed between the dynamo 1 and the 
storage battery C3, a charging voltage detection means 
which detects the charging voltage of the storage battery 
03, and a control means which intermittently makes 
supplies power to the lamp by making on/off control of the 
first switching means 5 according to the charging voltage 
detected by the charging voltage detection means. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge control circuit for bicycles which is characterized by providing the following 
and which performs lighting control of a lamp and charge control to charging equipment in response 
to the power from the DYNAMO for bicycles. The 1st switching means prepared between the 
aforementioned DYNAMO and the lamp. The battery charger charged by the aforementioned 
DYNAMO. The rectifier circuit prepared between the aforementioned DYNAMO and the battery 
charger. A charge voltage detection means to detect the charge voltage of the aforementioned 
battery charger, and control means, to which respond to the charge voltage value detected with the 
aforementioned charge voltage detection means, turn on the 1st switching means of the above, 
carry out OFF control, and the electric power supply to the aforementioned lamp is made to perform 
intermittently. 

[Claim 2] The aforementioned control means are. charge control circuits for bicycles according to 
claim 1 which are what turns on the electric power supply to the aforementioned lamp, and carries 
out OFF control for every half period of the output voltage of the aforementioned DYNAMO. 
[Claim 3] The charge control circuit for bicycles according to claim 1 or 2 further equipped with the 
2nd switching means prepared between the aforementioned rectifier circuit and the battery charger, 
and the 2nd switch control means for controlling ON of the 2nd switching means of the above, and 
OFF. 

[Claim 4] The charge control circuit for bicycles according to claim 3 characterized by providing the 
following. It is the 1st capacitor by which the 2nd switching means of the above are transistor 
elements by which ON and OFF are controlled by voltage impressed to the gate, and the 
aforementioned 2nd switch control means are charged by the current of the positive side half period 
of the aforementioned DYNAMO outputs. The 2nd capacitor which impresses charge voltage to the 
gate of the aforementioned transistor while charging by the current of a negative side half period, 
and the current from the 1st capacitor of the above. 

[Claim 5] The aforementioned battery charger is a charge control circuit for bicycles given in either 
of the claims 1-4 which is a capacitor element. 

[Claim 6] It is a charge control circuit for bicycles given in either of the claims 1-5 which is what 
controls the voltage which the 1st switching means of the above are transistor elements by which 
ON and OFF are controlled by voltage impressed to the gate, and impresses the aforementioned 
control means to the gate of the aforementioned transistor element with the charge voltage of the 
aforementioned battery charger. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the charge control circuit 
for bicycles, and the charge control circuit for the bicycles which perform lighting control of a lamp 
and charge control to charging equipment especially in response to the fact that the power from the 
DYNAMO for bicycles. 
[0002] . 

[Description of the Prior Art] In a bicycle, in order to make lamps, such as a headlight, turn on, it is 
equipped with DYNAMO, and the power generated by DYNAMO is supplied to a lamp. And equipment 
as shown in JP,5-238447,A or JP,2000-62523,A is offered about lighting control of this lamp. 
[0003] While mitigating the physical defatigation to a rider, it is made to attain stabilization of the 
illuminance of a lamp by detecting the terminal voltage of a battery and controlling the field current 
of DYNAMO by the equipment shown in the former official report according to the detection result.^ 
Moreover, the capacitor for charge is formed, and when there are few amounts of power generation 
of DYNAMO, it is made to supply power to a lamp from the capacitor for charge with the equipment 
shown in the latter official report. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way — as the device driven by DYNAMO in the 
latest bicycle — a lamp — in addition, there is an actuator for adjusting the damper force of the 
actuator for making an electric change gear change gears or an electric suspension or an indicator 
back light of a cycle computer (these devices are hereafter described as an electric unit) In these 
electric units, if driver voltage turns into below predetermined voltage, the operation will become 
unstable. For example, if a motor is taken for an example as an actuator and driver voltage will 
become low, rotational speed will become slow, it becomes impossible to make it operate at a 
normal speed, and an electric change gear is in the middle of gear change, and stops, or fault, like 
the actuator of an electric suspension becomes impotentia of operation on the way occurs. 
Moreover, when the microcomputer is used for the electric unit, it may malfunction. Furthermore, in 
the case of an indicator back light, there is a visibility fall by the shortage of an illuminance. 
[0005] Here, since voltage falls as compared with the time of putting out lights at the time of lamp 
lighting when the rotational frequency of DYNAMO is the same, it is important to obtain the stable 
charge voltage especially by the bicycle in which the above electric units were prepared. However, 
with the above conventional equipments, even if it can perform supply of the stable power to a lamp, 
it is stabilized to an electric unit side and cannot supply power. 

[0006] Then, in order to supply the power stabilized to the electric unit side, turning on a lamp, it is 
necessary to prepare a booster and a booster circuit, and there is a problem that the cost of 
equipment will become high. 

[0007] The technical problem of this invention is to be stabilized to an electric unit and enable it to 
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supply power, turning on a lamp. 
[0008] 

[Means for Solving the Problem] The 1st switching means which the charge control circuit for 
bicycles concerning a claim 1 is a circuit which performs lighting control of a lamp and charge 
control to charging equipment in response to the power from the DYNAMO for bicycles, and were 
prepared between DYNAMO and the lamp, The rectifier circuit prepared between the battery 
charger charged by DYNAMO, and DYNAMO and a battery charger, It has the control means to 
which turn on the 1st switching means of the above, carry out OFF control, and the electric power 
supply to a lamp is made to perform intermittently by responding to th_e charge voltage value 
detected with a charge voltage detection means to detect the charge voltage of a battery charger, 
and the charge voltage detection means. 

[0009] In this circuit it is rectified by the rectifier circuit and the output of DYNAMO is supplied to 
a battery charger. On the other hand, the output of DYNAMO is supplied to a lamp and a lamp turns 
it on. When the charge voltage of a battery charger is beyond a predetermined value at this time, 
the output of DYNAMO is supplied to a lamp as it is. However, when there is less voltage of a 
battery charger than a predetermined value, the 1st switching means prepared between DYNAMO 
and the lamp are controlled, and the voltage drop inside the DYNAMO by the load of a lamp makes 
the state of 0 intermittently, and obtains voltage required [ without a special booster circuit ] for 
charge from the low rotation region of DYNAMO. 

[0010] Here, since priority is given to the charge to a battery charger over the low rotation region of 
DYNAMO, it can stop that operation of an electric unit becomes unstable. Moreover, since the 
electric power supply to a lamp becomes intermittent, although a lamp will blink, it will become 
unclear for people's eyes by making blink frequency high. 

[001 1] The charge control circuit for bicycles concerning a claim 2 is set in the circuit of a claim 1, 
and for every half period of the output voltage of DYNAMO, control means turn on the electric 
power supply to a lamp, and carry out OFF control. 

[0012] Here, since it controls for every half period of a DYNAMO output, the circuitry for control 
becomes easy. The charge control circuit for bicycles concerning a claim 3 is' further equipped with 
the 2nd switching means prepared between the rectifier circuit and the battery charger, and the 2nd 
switch control means for controlling ON of the 2nd switching means, and OFF in the claim 1 or the 
circuit of 2. 

[0013] Here, when a battery charger becomes a maximum voltage, the 2nd switching means are 
turned OFF, and breakage of the battery charger by voltage going up more than it, and the instability 
of an electric unit of operation and breakage can be prevented. 

[0014] The charge control circuit for bicycles concerning a claim 4 is a transistor element by which 
ON and OFF are controlled by voltage on which the 2nd switching means are impressed to the gate 
in the circuit of a claim 3. Moreover, the 2nd switch control means contain the 1st capacitor 
charged by the current of the positive side half period of the DYNAMO outputs, and the 2nd 
capacitor which impresses charge voltage to the gate of a transistor while charging by the current 
of a negative side half period, and the current from the 1 st capacitor. 

[0015] In this circuit, the 1st capacitor is charged with the current of the positive side half period of 
DYNAMO, and the 2nd capacitor is charged by the current of a negative side half period, and the 
current from the 1st capacitor. Therefore, also in a low-speed field, the charge voltage of the 2nd 
capacitor can become high, operation of the transistor which constitutes the 2nd switching means 
can be stabilized, and charge operation to a battery charger can be stabilized. 

[0016] In one circuit of the claims 1-4, the battery charger of the charge control circuit for bicycles 
concerning a claim 5 is a capacitor element. In this case, endurance is comparatively high and there 
is endurance for about ten years exceeding the life of an electric unit. 

[0017] The charge control circuit for bicycles concerning a claim 6 is a transistor element by which 
ON and OFF are controlled by voltage on which the 1st switching means are impressed to the gate 
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in one circuit of the claims 1-5. Moreover, control means control by charge voltage of a battery 
charger the voltage impressed to the gate of a transistor element. 

[0018] in this case — since the switching means consists of transistor elements — small — it is 

lightweight, and it is durable and switching speed is also quick 

[0019] 

[Embodiments of the Invention] And it is shown. [ drawing 1 ] [ the electric drive system of the 
bicycle by which 1 operation gestalt of this invention was adopted ] [ **] [ type ] 
[0020] This system has the switch 5 formed between DYNAMO 1 which is a generator, a rectifier 
circuit 2, the accumulation-of-electricity equipment 3 used as the power supply to an electric unit, 
the lamp 4, and DYNAMO 1 and a lamp 4. 

[0021] the hub where DYNAMO 1 was built in the hub of the front wheel of a bicycle — it is 
DYNAMO A rectifier circuit 2 is a circuit for rectifying the alternating voltage which is the output of 
DYNAMO 1, and is a circuit containing diode etc. Moreover, accumulation-of-electricity equipment 3 
is equipment containing a capacitor, a transistor, etc., and performs ON of a switch 5, and OFF 
control with charge voltage. 

[0022] Drawing 2 shows the circuit diagram which materialized the typical circuit shown in drawin g 
1 . The 1st capacitor C1, the 2nd capacitor C2, the 1st diode D1, and the 2nd diode D2 are 
connected to DYNAMO 1 (GE) as shown in the circuit diagram shown in drawing 2 . 
[0023] The voltage doubler rectifier circuit is constituted from such a circuit by the 1st, the 2nd 
capacitor C1 and C2 and the 1st, and 2nd diodes D1 and D2. Therefore, the 2nd capacitor C2 is 
charged on the voltage which applied the power generation voltage of DYNAMO 1 to the voltage 
which the 1st capacitor C1 was charged by the half period by the side of positive [ of the output of 
DYNAMO 1 ], and was charged by the 1st capacitor C1 by the half period of the following negative 
side. For this reason, high charge voltage can be obtained from a low speed to the 2nd capacitor C2. 
the [ in addition, / the 1st which mentions the 2nd capacitor C2 later, and ] — it functions as a 
power supply for a drive of the 3 field-effect transistors FET1 and FET3 

[0024] Moreover, the 3rd diode D3 as a rectifier circuit is connected to DYNAMO 1, and the 3rd 
capacitor C3 as a battery charger is connected to the latter part of this 3rd diode D3 through 1st 
field-effect transistor (it is only hereafter described as transistor) FET1. The gate of the 1st 
transistor FET 1 is connected to the 2nd capacitor C2 through the 1st resistance R1. 
[0025] In such a circuit, only the output of the period of the negative side of the outputs of 
DYNAMO 1 is charged by the 3rd capacitor C3 through the 1st transistor FET 1 with the 3rd diode 
D3. Although the 1st transistor FET 1 needs to be ON at this time in order to charge the 3rd 
capacitor C3, if the gate is more than predetermined potential (for example, 2V), as for the 1st 
transistor FET 1, it will be turned on [ it ] rather than the source. Here, since the voltage of the 2nd 
capacitor C2 is impressed to the gate of the 1st transistor FET 1, as mentioned above, also in the 
state of a low speed, voltage high enough will be impressed, the ON state of the 1st transistor FET 
1 is stabilized, and charge operation to the 3rd capacitor C3 is stabilized. 

[0026] Moreover, the 2nd transistor FET 2, the 3rd transistor FET 3 (equivalent to the switch 5 of 
drawing 1 ), and the lamp 4 are connected to DYNAMO 1 in series. In addition, the diode D4 which is 
shown in parallel with the 2nd transistor FET 2 and which reaches diode D5 and is shown in parallel 
with the 3rd transistor FET 3 is the parasitism diode of each transistors FET2 and FET3, 
respectively. And the gate of the 2nd transistor FET 2 is connected to the 2nd capacitor C2 
through the 2nd resistance R2, and the gate of the 3rd transistor FET 3 is connected to the control 
circuit 10. Moreover, the 3rd resistance R3 is connected to the gate of the 3rd transistor FET 3 in 
parallel. Here, a control circuit 10 is a circuit for controlling the gate potential of the 2nd and 3rd 
transistors FET2 and FET3. 

[0027] The gate potential of the 1st transistor FET 1 is controlled by the control circuit 10, the 
charge to the 3rd capacitor C3 can be controlled by it, further, according to the charge voltage of 
the 3rd capacitor C3, the gate potential of the 3rd transistor FET 3 is controlled by such circuitry, 
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and ON of the 3rd transistor FET 3 and OFF can be controlled by it. 

[0028] Moreover, the 2nd transistor FET 2 can switch off a lamp 4 completely in turning off with the 
3rd transistor FET 3. Next, operation is explained. 

[0029] Here, all capacitors explain operation from sky condition. First, in the half period by the side 
of positive [ of the outputs of DYNAMO 1 ], current flows by path ** of ** DYNAMO ->D1 ->C1 -> 
DYNAMO, and the 1st capacitor C1 is charged. Thereby, the ends voltage of the 1st capacitor C1 
becomes V (peak voltage -0.6 of DYNAMO output) grade. 

[0030] In the half period of the following negative side, contrary to the above, current flows by path 
** of ** DYNAMO ->C1 ->D2 ->C2 ->D5 -> DYNAMO, and the 2nd capacitor C2 is charged. Here, 
the current which was charged by the 1st capacitor C1 in addition to the current from DYNAMO 1 
is also supplied to the 2nd capacitor C2. Therefore, also in a low speed, the 2nd capacitor C2 can 
fully be charged. And if the ends voltage of the 2nd capacitor C2 becomes {(ends voltage of C3 )+ 
(voltage of FET1 which can be gate turned on)], the 1st transistor FET 1 turns on. Moreover, the 
2nd transistor FET 2 is turned on. For this reason, current will flow also to path ** of ** DYNAMO - 
>D3 ->FET1 ->C3 ->FET2 -> DYNAMO, and charge is started also to the 3rd capacitor C3. 
[0031] Here, only in the half period of the negative side of the DYNAMO outputs, the 3rd capacitor 
C3 can be received on the stable, comparatively high voltage. And since the voltage impressed to 
the gate of the 1st transistor FET 1 can be stabilized by the 2nd capacitor C2, the ON state of the 
1st transistor FET 1 can be stabilized. 

[0032] The above states of the ends voltage of the 3rd capacitor C3 are insufficient for being 
stabilized and making other electric units drive. Therefore, the voltage impressed to the gate of the 
3rd transistor FET 3 by the control circuit 10 is controlled, and the 3rd transistor FET 3 is still OFF. 

[0033] In the half period by the side of positive [ in such a state ], while the 1st capacitor C1 is 
charged as mentioned above by the current which flows path ** of ** DYNAMO ->D1 ->C1 -> 
DYNAMO, a lamp 4 turns on path ** of ** DYNAMO ->FET2 ->D4 -> lamp -> DYNAMO by the 
flowing current. 

[0034] And in the half period of the following negative side, while current flows by path **' of **' 
DYNAMO ->C1 ->D2 ->C2 ->FET2 -> DYNAMO, current flows also to path ** of ** DYNAMO - 
>D3 ->FET1 ->C3 ->FET2 -> DYNAMO, and the 2nd capacitor C2 and the 3rd capacitor C3 are 
charged. 

[0035] Operation by current flowing path ** and ** in a half period by the side of positive [ above / 
of a DYNAMO output ] and operation by current flowing path **' and ** in a half period. of a 
negative side are performed repeatedly. 

[0036] The wave ( dr awin g 3 (b)) of the DYNAMO output in this case and the wave ( drawing 3 (a)) 
of the voltage impressed to a lamp 4 are shown in drawin g 3 . A lamp 4 is turned on by the half 
period by the side of positive [ of the DYNAMO outputs ], and the 3rd capacitor C3 as a battery 
charger is charged by the half period of a negative side so that clearly from these drawings. In 
addition, in drawing 3 (b), the thing with the peak voltage V1 lower than the peak voltage V2 of a 
negative side by the side of positive is because there is a voltage drop inside the DYNAMO by the 
lamp load. 

[0037] The charge to the 3rd capacitor C3 is repeated as mentioned above, and when the ends 
voltage of the 3rd capacitor C3 turns into voltage which can drive other devices enough, the 3rd 
transistor FET 3 is turned on by the control circuit 10. Thereby, current flows by path ** of** 
DYNAMO -> lamp ->FET3 ->FET2 -> DYNAMO, and a lamp lights up. In such the state, a lamp 4 
will not be intermittent and either the positive side of a DYNAMO output or a negative side will be 
turned on. 

[0038] In addition, a lamp 4 can be completely switched off in turning off the 2nd transistor FET 2 
with the 3rd transistor FET 3. With such an operation form, since the three transistors 1, 2, and FET 
3, the 2nd, and 3rd capacitors C2 and C3 and the GND level of a control circuit 10 are unified, the 
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special circuit for unifying the grand level of these elements is unnecessary, and can switch three 
transistors easily. 

[0039] Moreover, since the operating power of a control circuit 10 has been obtained from the 3rd 
capacitor C3 t it can prevent that the high voltage from DYNAMO 1 is impressed to a control circuit 
10, and the circuit for protection of a control circuit 10 becomes unnecessary. 
[0040] 

[Effect of the Invention] By this invention, sufficient charge can be performed to a battery charger 
as mentioned above, making a lamp turn on, since it was made to perform the electric power supply 
to a lamp intermittently when the charge voltage of a battery charger was low. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] The ** type view of the system by which 1 operation gestalt of this invention was 
adopted. 

[Drawing 2] The concrete circuit diagram of the aforementioned system. 
[Drawin g 3] The voltage-waveform view of DYNAMO and a lamp. 
[Description of Notations] 

1 DYNAMO 

2 Rectifier Circuit 

4 Lamp 

5 Switch 

1112 The 1st, the 2nd switching element 

D3 The 3rd diode (rectifier circuit) 

C3 The 3rd capacitor (battery charger) 

FET1 The 1 st transistor 

FET3 The 3rd transistor 



[Translation done.] 
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[0017] it*«6CffiSeiEmffl3t«®]t»llIB^. 

mmztihVyyvAfm^x'foh* wvma&i 

ftmmvltWM&ttZj: oth7>yX 9%=f-<r>Y- V t,Z 

[0018] <r<o*g£-i4, x-f vj-y^mzh^yi; 

[00 19] 

[^coHMcO^®] HI 14, *»»JB»«» 

mztitcsmM<nwM)mm^*T^zm^kLx9*LK 
i>cr>X'$>&. 

[0020] dco^fAti, *ttBT*i^>f+^l 
W3t. yyy°4b. t^yy* 4 1 <r)fflt,zm 

[oo2ii/>ft^i a; mtt£&mmnm*w^7 

WM&lzk ->XX4 >y1-5cojry. XyfflW&'fro. 
[0022] H2I4H1 fc«Lfc«B»»EI»«r**ft 
Lfc0»HS:*LT^4, ^^1 (GE) 
nyfVfCU ^2 3yfvtC2, 
D 1 RX/m 2 ^>f F D 2 3&«C3 2 KrSrTEIBH<0 <fc 5 

[0023] dcOid^rlHlKTii. SlM'S2 3yf 
yfCl, C2fc*l»t/»2^>f*-FD 1 . D2t 

?4 ^ i coai*^ojEffllo^«iT« i yfvtc i 
*«3t«Sii. a^Jl«^)*WHT, mi a^fxtc l 

T«2 3yf>tC2^M§ix^, ZcDtztb, S23 
>-f>^C 2tcffla* i 4>S^3E«lKES:#*^i:^T§ 
4. ^rfe. »23VT>"»fC2ttS^*SiaT/»3 
l#Mb7y^^FETl, FET3cOKI»fflm^ 

[0024] ^-f ^ 1 *c«SEam»i: LT cO^ 

Kh^^-X^fe^) FETIHM-Ctmtt 
c7)m3nyT>- 1 fC3^^8ilT^|>o ^1 h?>y 
A?FET Icoy-h&mi&ijLR 1 ^Ltg2ny 
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[ 0 0 2 5] Z0)£o&®KX'lt* 
frtfmi h y y is -A ^FETl ^Lt^33yfvt 

40. ^1 h7y^^FETlWy«l^L, 
13a yf>tC 3 Au03(EtMWP**S3ei- S . 
[00 26] ^ttlWl ^2 h7>^^ 

FET2, ^3b7yy*X^FET3 (BltfXM 
5(cffiS) atf9vr4j^MfcS«SiiTV**. 4 

>f*-KD5 St^m 3b7yy'X^FET3 tCM^J Ktk 
SiiTv^r-f FD4(i, Ztl^tl&hjyisA* 
FET2, FET3C0»^^*-FT-ftS. ^LT, 
Jg 2 h 9 >- * F E T 2 coy- h tiSK 2 ffifit R 2 Srtf- 
l/C»2 3>xy^C2£*«JS*U S3h7>yX^ 
FET3<oy-M±SW«BBl 0C«tt$*lT^*. 4 
fe. ^3 b^y^'X^FETScoy-h^fiSBSfiJfLR 
3#M#UcS«S*VO*4. lit, ©JfflJUISSl Oii. 
^2MS3h7yyX^FET2, FET3^-h 

[00 2 7] Zcr>±o%®$&mtfZX-U. SJWEIttlOlC 

TS3 ^yfVtC 3^M^fWT'^ , Sfcfc. H 
3 n yfytC 3 €03t««EE^JC t "Cm 3h7>yX^ 
FET3<^y-hlIffi£fHSPLT3S3 h^^X^FE 
T3cO^-y, 3j-7S:»JfBIT*&. 
[00 28] ^2h7VyX^FET2{l m3 

h5V^X*FET3fcfcfcfc*7'*"*.r4:T\ 7^r 

[00 29] Z Z. Tti. £T <7)3 yxVITs&Sffi^ttJB** 

G>yj -ft^D I — C 1 -ft 
eOttWCT^aWSKi, mi 3>fytCim?it 
I). iijUkrJ:^ mi ^yfyfC 1 <7)W*B1»E**. 

[0030] JJc<0*«O*«WCtt. fijie<h^ffitc. 

coa»atirat3&«aMi. m2 r? yf v-^c 2WXMZti 

f ytc l c«S^«St» 2 nyf yf c 2 1:« 

&zti& 0 itztf~>x. i&mz&v>xi>m23yT>V' 



r >'^C 2 ^WflWEEtf, I (C3 ^»1E ) + ( F 

eti coy- hoN^rtgmjE) i fci^&fc, mi h9> 

yy^FETl^yfl). 4fc N ^2h7>'yX^F 
ET2t^->-r-6. ZCOtz&b. 

<3>?J -T^D 3 — F ETl^C 3^FET2-^ -J- 

eo«B9^t«8S**«(ai6*li:*c4 , 5. S3nyfyt 
C 3 fc» LT t>3«*<l!Bi*S<x4 . 
[003 1 ]iitll, ^f**ai*<0 3%0*«0¥ 

fytC3^fin:i:^^, IK.f lh7 
y^^.FETl<oy-hfc:9ainS*l.4«E«:»23V 
7 r yifC2fcJ:o'C3g«S**ii:**T*i<0-C. mi 
h 9 y yX ? F E T 1 <r>* yttSR * § it & CI t tfiX* 

[0032] tLh^J;34^Tte. S3ayfyfC 

3^smffii. flwot^7 M^scjeLTWS* 

m3 b5^^^FET3coy-htcEpanS^&«E^ 
fflfflZtl. ^3b7yyX^FET3l^7^^ti) 
4, 

[0033] <! co i 3 «r«l||fc:*J»t4jE«iO*JWBT 
tt. fifj&oidfc:, 
CD^>T -j-*-»d 1 — C 1 — #M 

rt-FE T2->D4-7 yV^¥A 
C01IB©* 8Hl&«8KtwJ: oT 9 >T4 tf&JR~th . 
[ 0 0 3 4 ] >e LT , »0»«0¥JBWCtt . 
©' ^«-Cl-D2-C2^FET2-^^ 

<0HBS®' X^SHtfWLti&bthltZ, 

<2>?A «-D3-FETl-C 3-FET2-fit 

nvyy^C3*^m£ix&o 
[0035] BUbO -k 3 4. ^ ^*ffl*^0jEfl*0*JB 
Mt t z&t,f&mWRlf®*mffitfffcti&Z. fc £ i &Kf£ 

[0036] 03 1-. dcO^-cO^M^^tB^cOft^ 
(H3 (b) ) k. 9yr4tc93jDSix&*ffico«» 
(03 (a) ) k^^-fo iix4>cOH*^W^*«S:J:^ 

frc aj*<o o -hcoim^mmxy ^ 

*T^n. *«0*«B-C*Wl!i: lT^3nyfyt 
C3^5E«3ft* fl 4fc. H3 (b) fcfctvC. JEBJcO 
b*- ^ISVl ^mfflScO t - ^ ^JE V 2 «t 0 t «V ^ 

a. 7y?nmz£h?4^<r)ftu<r)m&wYtffoh 

[0037 ] JSLheoj: 3^:LTS33yfytC3^ 
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881 0Ci^TS3h7y^^FET3^yt^, 
(5>?M t^7y7-FET3-F E T 2— *W 

jHBZWftW^v v?*rcfc jS*T-r* - k k . 
[0 0 38] &*3. W>2Y7 y-J A9FET2*m3 h 

fc^icrfitfrr 4 £ fc * . - <0 i 3 MOBBJB'C 
te. 3o<7)h7Vy^^FETl, 2. 3,S&2&tf35 
3 3>f>K2 ( C 3at/»J«HII»l OeOGNDU^ 

[0 0 3 9] ifc. fflfflEIftl OcoiSfEm^Sra^ny 
xV^C3£^#T^&<7)T\ ^^1*^^S«E 



[004 0] 

[02] IJlES'X^^RfleWEBH. 

[03] y^-r^t^yycomiimm. 

1 r-r 

2 B9I1IK 

4 7^7' 

5 X>f7f 

11,12 351, »2^-^ 7f y/*? 
D3 »3^>f*-H (B9KIHH) 

C3 S3ayf>t (itmm) 

FET1 $lh7>y'7^ 
FET3 »3 Y?yisX9 



[01] 



[023 




(a) 



(b) 
Vr 



v 8 . 



[03] 

























^7 








